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[Abstract! 

The invention pertains to a timing drive 1 , more particularly a control drive for an 
internal-combustion engine, with a driving wheel, at least one driven wheel and a wrapping 
means, wherein an additional means imparting a nonuniformity to the drive is added to shift the 
resonance of any reciprocal oscillations that may appear. 

' [Translator's note: literally, ''wrapping drive."] 
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The invention pertains to a tuning drive, more particularly a control drive for an 
internal-combustion engine, according to the preamble of Claim 1. 

Control drives of internal-combustion engines, in particular, with at least one crankshaft 
driving wheel, at least one camshaft driven wheel and a chain or toothed belt, or the drives of 
other units as well, are subject to vibration excitations due to torque fluctuations or changes in 
angular velocity, these oscillations may cause audible noise in resonance ranges. Associated 
therewith are elevated friction forces which may impair the service life of the timing drive and its 
efficiency. 

Opposing these torsional vibrations by using a vibration damper is known (e.g., DE 37 39 
336 C2), but this measure causes a not inconsiderable additional expense; moreover, the required 
installation space is not always available. DE 39 20 528 Cl proposes to counteract the alternating 
torques originating from the camshaft because of the valve spring forces by means of a hydraulic 
braking unit 

The problem of the invention is to counteract the torsional vibrations appearing In timing 
drives of this class by simple means, more particularly, to eliminate audible vibration noise. 

This problem is solved according to the invention by the characterizing features of 
Claim 1 . Other essential features of the invention can be deduced from the subordinate claims 

Contrary to known measures, which aim to destroy the vibration energy, a detuning of the 
tuning drive with an additional nonuniformity is proposed, by means of which the critical 
resonance or speed range is displaced into a non-interfering or non-occurring range. 

The means creating a nonuniformity can preferably be an "out-of-round" driving or 
driven wheel, different longitudinal elasticities or thicknesses of the wrapping means or one or 
more elastically pre-stiessed reaction elements which superimpose the existing nonumformity of 
the wrapping means when operated in a defined frequency and phase position and thus bring 
about a displacement of the resonance. 

Several embodiments of the invention with essential additional features can be deduced 
from the description below. The schematic drawing shows in 

Figure 1, a timing drive as control drive of a reciprocating-piston mtemal-combustion 

engine; 

Figure 2, a graphic of the vibration amplitudes in degrees of the camshaft versus the 
rotational speed of the crankshaft; 

Figure 3, a camshaft driven wheel provided with depressions from the timing drive 
according to Figure 1; 



PAGE 23/34 ' RCVD AT 3/14/2005 3:12:38 PM [Eastern Standard Time] 1 SVR:USPT0€FXRM/1 * DNIS:8729306 ' CSID:312577700? ' DURATION (mm«s):0742 



Mar. 14. 2005 2:13PM FITCH, EVEN, TABIN 



No. 9255 P. 24/34 



Figure 4, sections of a toothed belt having differing elasticities in the circumferential 
direction, for a timing drive; 

Figure 5, a partial cross section through a cylinder head and a camshaft of an 
internal-combustion engine with a reaction element acting on the camshaft. 

Figure 1 schematicaUyshowsatimmg drive or control drive 10 of a four^ylinder inline 
reciprocating internal-combustion engine with an endless toothed belt 12, which drives via a 
driving wheel 16 arranged on the crankshaft 14 of the internal-combustion engine, driven wheel 
1 8 of a water pump and the driven wheels 20, 22 of two overhead camshafts 24, 26. Finally a 
belt tightener 28 with a tightening wheel 29 sees to the necessary initial belt tensioning of the 
clockwise-rotating timing drive. 

Figure 2 graphically shows the dynamic nonuniformity or the alternating vibrations of 
control drive 10 in degrees of the camshaft versus the rotational speed n of the crankshaft The 
curve drawn in solid lines indicates the measured total amplitude, the dashed line indicates the 
dominant second-order oscillation and the dotted line indicates the less relevant fourth-order 
oscillation. As is visible, a critical resonance range results for the above-mentioned four-cylinder 
internal-combustion engine at a rotational speed n of ca. 2500 min 1 with a vibration amplitude of 
ca. The vibration excitation here results from gas and mass forces of the crank mechanism by 
way of crankshaft 14 and from the alternating torques of camshafts 24, 26 due to the tensioning 
and releasing of the gas-exchange valves driven by the camshafts. 

Since the critical rotational speed range of ca. 2500 min' 1 appears frequently for 
internal-combustion engines in motor vehicles, that is, in unstable operation, interfering noise 
can appear, and the service life of the timing drive and its efficiency can be impaired (increased 
friction forces)* 

In order to avoid this increased nonuniformity or the above-referenced resonance range, 
driven wheels 20, 22 on camshafts 24, 26 are constructed to be "out of round." As is shown in 
exaggerated form in Figure 3 on the basis of driven wheel 20, the drive wheels are equipped at 
four areas uniformly distributed around their periphery with depressions (inward bulges) 30 32 
34. 36, these depressions each extending over an angular range p of 60«\ are depressed at the 
angle bisectors by 0.3% or 0 J mm for a 100 mm diameter of the driven wheel and eventually 
transform back to their original diameter. 

These depressions 30, 32, 34, 36 impart a nonuniformity to toothed belt 12 at the points 
where the belt runs onto or off of the driven wheels; this nonuniformity is superimposed on the 
dynamic nonuniformity produced by the design of the internal-combustion engine and thereby 
shifts or eliminates the critical resonance range. 
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Alternatively or additionally, driven wheel 1 8 is seated eccentrically by an amount e in 
the tensioned section of toothed belt 12 (cf. Figure 1), whereby as a function of the diameter of 
wheel 1 8 force variations or oscillations of higher order (preferably second order) that bring 
about a resonance shift are superimposed onto control drive 1 0. Optionally, tensioning wheel 29 
m the slack section of toothed belt 1 2 can be constructed out-of-round or can be seated 
eccentrically. 

Alternatively or additionally, toothed belt 12' in Figure 4 can also be furnished in the 
circumferential direction with areas 1 of greater thickness in order likewise to bring about a 
-detuning* 4 of the dynamic nonuniformity of control drive 10. The longfoidinal elasticity of 
toothed belt 12' can, for example, be influenced by the geometry of the laying of the fibers 38 
determining the tensile force that are embedded in the toothed belt The number of areas again 
influences the order of the interfering forces. 

Finally, Figure 5 shows a reaction element in the from of a plunger 40 that is movably 
seated in a borehole 42 in cylinder head 44 of the mternal^mbustion engine and is acted upon 
by a helical compression spring 46. Spring 46 tensions plunger 40 against a cam 48 that is 
formed as an extra cam on each camshaft 24, 26 (camshaft 24 in this case). 

By an appropriate positioning of the phase position and a tuning of the alternating 
moments that are exerted (spring forces, stroke, mass, etc.) on camshafts 24, 26, an additional 
nonuniformity is imparted to the timing drive or control drive 10 which, as described above 
avoids or at least reduces the critical resonance range. 

The invention is not limited to the described embodiment. The means according to 
Figures 1 and 3-5 can be employed individually or in combination with one another The timing 
dnve can also be a chain drive or a simple (non-form-fitting) belt drive. Other units as well, such 
as an injector pump, a compressor and so on can be driven. In place of one reaction element 40 
several can be used, and these reaction elements can be constructed, if desired, not as plungers ' 
but as elastically pre-tensioned oscillating or rocking levers which, if desired, even act 
addinonaUy on existing cams on the camshafts. For constructive reasons, the reaction elements 
could be seated above the cam shaft in the cylinder head cover. 

Claim* 

1. Tuning drive, in particular, a control drive for an internal-combustion engine with a 
dnvmg wheel, at least one driven wheel and a wrapping means, characterized by means for 
imparting an additional nonuniformity to drive (10). 

2. Timing drive according to Claim 1, characterized in that at least one driving or driven 
wheel (20, 22) is formed out-of-round and/or eccentrically seated. 
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3. Timing drive according to Claim 1 or 2, characterized in that at least one driving or 
driven wheel (20, 22) is furnished with depressions (30, 32, 34, 36) distributed across the 
periphery, with the number of depressions corresponding to the order of the torsional vibration. 

4. Timing drive according to Claim 3, characterized in that driven wheel (20, 22) is 
furnished with four depessions (30, 32, 34. 36) for a transmission ratio of 2:1 . 

5. Timing drive according to Claim 4, characterized in that depressions (30, 32, 34, 36) 
each extends over a circumferential range |5 of ca. 30°-60*. 

6. Timing drive according to Claims 3-5, characterized in that depressions (30, 32, 34, 
36) amount to <1% of the wheel diameter, in particular, between 0.1% and 0.5%. 

7. Timing drive according to Claims 1 and 2, characterized in that a wheel (1 8') that 
imparts force changes of higher order to drive (10) runs onto the tense or slack section of 
wrapping means (12). 

8. Timing drive according to Claim 1, characterized in that the wrapping means is a belt 
in particular, a toothed belt (120 with differing longitudinal elasticity. 

9. Timing drive according to Claim 1 or 8, characterized in that wrapping means (12') 
periodically has a differing thickness and/or tooth height over its longitudinal extent. 

10. Timing drive according to Claim 1, characterized in that a shaft (24, 26) bearing drive 
wheel (20, 22) has at least one non-rotationaUy symmetrical section (cam 48) that interacts with 
at least one elasticaUy pre-tensioned reaction element (40). 

1 1 . Timing drive according to Claim 1 0, characterized in that at least one cam (48) that 
actuates an elasticaUy pre-tensioned plunger (40) running in a borehole (42) of a housing is 
provided on shaft (24, 26). 

12. Use of a timing drive according to one or more of the preceding claims in an 
internal-combustion engine, particularly for motor vehicles to drive one or more camshafts (24, 

26), 
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Key: 1 Camshaft 
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Die £rfmdaag beoifft emeu Umscanngimgstrieb, m§- 
besondere emea Steaeruogsuitrieb fOr erne Brcnnkraft- 
aiatthme, gnlfi dem Oberbegriff des fetEQtaaspru- 
ches], 

T a a oes onde rc Stcnonagsaatriebt *cm Praukrafnaa- 
scfaoMti mit einem KurMveBeo-Amriebsrad, 2umb* 
dest dneoi Nodtarwdlen-Afatriebs-Bd and emer Kette 
ote Zahnricmrn. aber eocb ud« an Brennkraftmi- 
sebfiaea voThandene Aggregateanuiebe, *md aufermid 
von DrrhmommtecfawwTTtaTT^gcn bow. Wmkefecsenwia- 
digkmtiiiHfcniiigtn Schwingungsanregungen unter- 
worfetw die in Ruoaanzberekhcs xu hdrbereq Ge- 
raiwcheo fQhren kOxmai. Damit wmmdeo smd erhfl&te 
ReUwngikrafw, dfe cBe Ubcnadauer des Uimcblio* 
guaffttrfebes sowie deosen Wbrkungsgrad beemtracfati- 
geakemneft. 

Btkamu ut c&j dkseo Drehfichwingungca dunm dsn 
Emsatz e£net ScnwmgungBd^inpTers entgegcazuwirfeea 20 
(1. E DB 37 39 336 CZJ, jedodi bceSngt dfasse Mafiaamne 
eina& nic&t unbetrflchtlicben zusatefitixa Auhrand; te- 
ncr 1st dor erforderfidie Bauraum dafor oft mcht vox- 
hsBdeiL Durch els DE 39 20 528 Cl wbd vorgesdimgen, 
den von dm- KockfinwaDa ausgebenden Wftfturflmn- 2s 
memen aufgru&d der VentUfederkrfifte durcfa ems hy- 
dranlische BfemranricbtUBg eetg^ensnwiikeA. 

Aufgabe der Erfmdnag & ca, dea in gataaagagema- 
13 en Uimvhlmgungs&riebea auftraendea Dreaidiwin- 
gungea tnh einfacfaea Mitteln fiDt^egenzuwirkea insbe- jb 
soodere bflrbxre ScbwIngtmg^cirauBChe ra c^iniinieren. 

Dieae Antgabe wbd erim&mgsgemfifi mit den feem> 
actcancoden Merkmalea dea PstontftfypnicbCT 1 gdfitt 
Wdicrc weaentfiche Merfcmale der Erfindimg sad den 
iveiteren p&temanyprOchcxi entnehmbar. 35 

Emergen des hpfcaimtca Mafioahmea die snf dne 
V«rnicbtujigd»&±wingu^ 
ne Vemimmung dea UmschlfogtiogKtrfcbcs mit eiper 
Tinatrfirhrn Uingldchf&rmjgtceft rorgeicWagca, mlttel) 
der der kritische Rcsoaanz- bzw. Drehzahlhcrckb b 
eingn meat storcnden gg£ zdefat juiftretewkn Berdcb 
verschobea wir<L 

Die (fie XJngWcnfonnjgkeit eratugendaa Jvfinel kfln- 
ncn bevonwgt em ^imnrndes" An- oder Abtrkbarail 
nntcrsdfefficbc Etastodtfiten oder DklmimLlngsfidi- 
tncg des UmschUngungsmitteb oder em oder menrere 
federnd vorgeapannte Reaktionaelcmente ftem, die m 
emcr definieiten Frequemi ued rlioectuage betrieben 
die gegebene UxigickhfonniglceU del UmidiEogniigi- 
trieba uberlAgera ucd deoih doe Reeonanzvnnduc- 
bong bcwriten. 

Menrere Aisflurnngkbnapiele der Erffudungmitwe* 
sentfiebec weikBca Merkmolen sind der nachfolgenden 
Bescbr«3>uitgciitiiehjnber. Die ecnemstiachB y-ftS5imrn g 
zeigtln 

1 ci&tt UmwcbKngnngBtrieb ab Steuenngaan- 

2 cine Grafik der Si*hnn>ig impr3HnpHtnrfpn m 
Qfad Nockenwelle dea Utmc^fingnngstriebes fiber der 
Dreluahl der Kurbdwdlej 

Bg;3 ein mit Vertiefnageo vertehena Nockeawel- 
leD-Abtriebsraddet UaueUingnngstrlebes nach F|o> 1; 

Fig. 4 ah« tmituweb e ein en m Umfaogarichtung un- 
tervefaiedttcne Bhstsmltea aofsmacadeo Zabmiemeiu 
cibBB Uim^cblmguiigstrJebei; und 

5 fcilea teilweisen Quendmrtt^hircb einenZylin- 
decfcopl cod efoc Kokkcuwdlc cmtr Breonkrefto«±ri- 
oo xnh cwicm auf die Nodbenwdtte wirkenden Eteak- 



Die Fig, 1 aeejt whematiecfa efnen Umsdifingunp* 
vieb bvw. Stecenrngnmrieb 10 ciner meat dtrgBatcO- 
tea Vcrjyiiao^lUlLeo-Huhktrfbe^ 

der Kurbeiwelk 14 der BfeanknAmaBcWft a mpww^. 

tea Antriehand 16 das Abtrleband 19 emer Wasser* 

painpeunddieAbtriebsiateZ^ 

der Nockenveflen », 26 intriebt Bm Rieme^pamier 

2emhenoxi5pamirad29ichBei{^sorgt 

derilflbe JtfenKHVorspanmmg des im Uhrzekenmn oo> 

lanfenden Uwecfatingui m ti ieU a, 

Die Ha. 2 aefat grahseh die dynandacbe UngWchfar- 
mlfekeb hcjw, die WechyelKbwinguagea dei Steue* 
ruagaamrkbes 10 in Ofad Nodeoweue fiber der Dceh- 
zaW n der Kurbelwelle. Dabd gibt die anageBOgeoe 



UnSe d5c dommiereode Sdnringuz^g Tweiter Ontarnng 
nnd die ^epunktete Linie die wenger iHkevaate Sdnrin* 
gung viener Ordnong wiedw. Wie eraiclullch hit, cniibt 
web bei der vorgenaiintea Vicrcyfod^Bramkjaftnu- 
scbiae em kntsscber Reftonanabercieb bei dner Dreb- 
»Mnyaaca, 2500 min- 1 . bei demcfeSdnrtngnn^ 
pUtodeca.1* erracm\DleSGtaplngDagKamxgin^ 
och dabei aas dem Oea- und Masscnkrlfteades Kcrbe]- 
Dnebes fiber die Kurbelwdle 14 mtd am dem Wcchse^ 
momentefl der Nacken«eIEe& 2)^26 an<gnmd der S wn»- 
nung um\ ftitbianing der Vctttafedem dor vtm den Nok-» 
ken*eHeji Bngetrlebenen Oasweohaehennle. 

I^der hitwche Drehaahibereicfa von ci 2500 w^-x 
bd BreimkT^fhnaachizien in Kreftfrhrveugen, also im 
instflttonaren BetrkU ika&ifig ttiftrm> k&mea so»obl 
stervnde Oeranscbe smftreteaalsBoc&dieU" 



40 



dei Umecnfiagungvtnebs und deaien Mrfamgigrad tet- 
i>obte RobuBgBkr&fte) becmtracbtigtwefdetL 

Urn diete eradbte Ungkicnfornrigicelt bzw.dcoange- 
sprocbemm Resoaaaabereidi au vermeiden. aind cue 
AbtrlehaifldV 20^ 22 aiif eta r4>xa^ 
nmcT fltag^fohrt Wto in der Ftg. 3 anhand des Abofebs- 
rades 20 Obertriebcn dargesteUt smd die Abtriebsradcr 
■& vier gtekhml^ig Qber dereu Umfang vertdhei) Be- 
reichea mat Vertiefungcn (Einbaocbungea) 30^32,34,38 
venehaw vobd ditte Vcrtiefimgen tlcb JeweOs Qber 
efnantftpfai^berekaPYoiiOTr e iaLi e iAc^ mderWia- 
keualblereaden bei emem Duranmesaer des Abtricbs- 
ndes voo 100 mm 43% tanr. 03 mm verdeft sind «nd 
B c hKeflnc b wteder in den OrigmaUurd&neaier aberee- 
heiv 

Die» VeiWoDgeii 30.32,34, 36 prised deraZaharie- 
men 12 am Riemen-Einlauf bzw. Aqslauf der Abtriebt* 
rtdertia£Ur£lekbf6ttiugke^ 
Bauan der Bi^imkraftmascame geg ebc aca dynimfr- 
seben Ungkirfrformlgkeit Oberiagert wd dadmxb den 
kTidtchea Refoaansbereieb verscrdebtbz^.elmmueit. 

Alieroatxv oder ymaryfich 1st ds« abtrdbezde Rad 18 
im 2agtrum des Zahnriejrcnt 12 (vgL Fig. l) um em 
M aB 0 cazentri»cfa g&lagert, wodmxm abhaagig vom 
Durefamcaser dei Rades li dem Stevarnagatrieb 10 
Krafttndenmgen bm.SebwmguAgen btofrerO^dmmg 
(bevonngt der zweiten Ordnv&g] flberlagert wecdeo, 
* ReacaaiKTeracalabtmg bewirkeo. Ggf. fctorte 
aocb das Spannrad 29 im Lostram ZahnrVmn^ ^7 
anmnd aaagefanrt und/o<W g?mptritph g^i*g»w tqn- 

AJtmativ oder zosatzUeb kaan fcmer gemaB fig. 4 
*^^*^"iemaa iy in Omfisagaricatuiig nut Bereichco I 
grOfierer Dkke and verringcrter bzw, imterjchlediytwr 
Qainzittt versebea sein, um ebeafallfl erne •Vem&a- 
mong* der <rya»iTTMchco Ungtckblormtgkeit dq Stenc- 
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nmgsantrtebes 10 an bewirtcen. Die T Ingif forrirftlt des 
Zatmriemca* tT ktnh a. 8. durch die Geometry oder 

rfeinen exngebetteten Fafiern SsbeemlraSt werden* Die 
Anzan) der Berekbe bettimmt wiedenim dta Oitfoung 5' 
der SlArkrflftCL 

Die FtfrS aejgt ichJieflEcfa em Reefcikmselemcnt m 
Form ernes Sl6J3eh40^dertaefafirBohrmigtf imZy^ 
derfcopl 44 der Ehrnakr&faD&ffcbnie vencblebbftr goia- 
gen fct und eef des eine Scbj*abeednjctfedeT4« wirkt 10 
Die Feder 46 spannt den StQ&el 40 gegca einen Nocken 
4^ der jewed auf den NockenweDea 24, 26 (bier Nok- 
kenwefle 24) ah TnrlffTtaftcr Nocke&aoftgehaclet fct 

Durch etoe geelgnete Positionierung der Pinsenlage 
nod Abstfrnmnng der en^efltieu W«chscimax&eate 10 
(Federkrtfte, Huh, Matte, etc} anf dfe Nokkenwellen 
24, 26 wfad dem UmsehQngime>trieb fazv. Steueru&gs'. 
trieb HeiDezi^lzCchelJngiekhfo^ 

wic Yorfceschriebea den kritwcben Retone&zbereieb 

Die Brandling fct nicht Bnf das hesefcriebene Ausflm- 
rungKbeiapuJ beschrankt Die Mhtd gcmlB den Fig. 1, 
3—3 konnen dazem oder knmhfrmrt «fr«tfi«nrf»n. ^ 
gewtzt werden, Def UmscUhgungnrkb kannaucfaem 
Ke tt e ntrteb oder em emfacner (zricfat fonnscfalftaiger) 39 
Kiententrieb *da fis sftunen auc& endere Aggregate, 
x.B. due EmspritzpumpCt ein K ompr csior, etc. fiiige- 
trieben aeia AuteUe tinea ReaJctlcmclciDcnte 40 kto- 
nen audi meferefe; uatf diftse ggf. meat ah StSflel, 40s- 
dern els federod vorgecp&nnte Scbwiqg- oder Kfopbe- 30 
bel eusgefnbrta ReaJctierodexneate verwendet aem, die 
ggf. K>$4r vormuadene Nocken an den Nockenwelkn 
ttus&tzbdi H^nirf^lflgftnt Dk ReaktionMleinextte fcOm- 
ten an* hauBchen Grundea fiber der Noc k e n wdte fan 
Zyfoderkepfdeckd gdagett bojh & 

Patentaasproefae 

L UroscMtagnogurtefe* inabesondere Steuenmgs- 
entrleb fflr etae Brcnnkrflftmatcfabie, nrit ex&era as- 49 
treibenden RadzurniinJen emem getriebeaeg Had 
and emem T rm«»fii?y ^pin£ a ni i Het j mfcjmwfufrfy 
daxch dem Trieb(IO) cine zuil^cbe\mg]elca2oiv 
nugkdt aufpr&BcadQ JgfitteL 
2, Um^ETjgimgstrfcb necfa Aneprudb t, dednrch « 
geV^nnrHrhnrt, deB anmindert em en- und/oder 
abmibendet Red (20t 22} imrund enigcbildct and/ 
oderexzentrisfihgdagenist 
• 3. Vnwfthflngiingffrieb aach Anspnidi 1 oder % da* 
dumb gekemizek±nei dafl nimtadeet em et>- oder » 
abtrtdbendw Rad (20. 23) mzt fiber den Utnfgng 
vertdlten Vertierangen (3Q, 33; 34. 36) verseben trt, 
wobel die Aazahl der Verdeftmeen der domlnanteii 
Ordnm^dgrDrehbewrguagenjapricbt 
4^ UhisohBogunyttrieb naecb Ansprudi 3, dadnrch « 
gekennzekhnet d&fl bo onem UbenetxiBigsver- 
haftz&s wn2il du AbtTBebsnd (20^ ant vier 
Ober den Umf&tag Tertefltea VertieDragen (So; 3% 
3% 36) voneben ist. 

5L UauftfmgQnoBtrieb ziejcfa Anspmcb 4, dadnrcb & 
gekennsekfaoei daB <flfi Vertieiungea 00, 3% 34, 
36) jeweOi fiber dnee Umfimpbareieh B von ca, 
30* -^60* eritreckoi. 

1 UmschC4gun$t^leb necn den Ansprfkften 3 bis 
5. dadurcn gekennmftebnet, deB dx Yertiefiingen a 
(30,3*34,3$) < t%desRaddurcbae«aer^mM»- 
semderczwireaen 04% and WW betragau 
7. lfoa*cM2ngsngsjfftriebe ztacfa den Ansprtdbtn 1 
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and % dadurch g wtennjp jt ' "U rtm * <2s0 am Zag* oder 
Loftrom det Unucfaang^nigiimUela (l2^em Bed 
(ia>) enlflnft, daB dem Trteb (10) KrafOnderimgen 
bOnercr Ordnung aufm'Sgc 
a Uioachlmgungstriob nach Ansprueb 1, d&durch 
gtteaazeiclmet dafl dai Unj^ebCngungimittel era 
Riemen, btsbesondere Zahmiemcn (12^ mit untcr* 
rtiedBchar LBagselastfadttt in. 
9« UnisdUmgungstriflb nanh Aitsprach 1 oder % da* 
dtxrch geJceniaelchnet daB das I lyw g nn w wm ft . 
td (120 hi aainer Ltngicntreokuiig pcriodUcteiae 
ontertchiedficne Dkke itqdTodar y«tmt^* ^ 

1€L Uniaddingnnggbiela nmdh Anapf eeb 1, dadurcn 
gctamzeidmet, dafl erne das Anniebsrad (20L 22) 
trageade WeDe CML 2b) zummdest emeu tucfiioto- 
tionssynmetrfaeW Abaabnht (hfocken aof* 
wcwfc der mil mmindeit ejncci f edernd Targe* 
gpaimten RraHfaiwrirmmt(40) gusammenwirtet 
11* UmschlngungBtrieb mob Ansprpcb 10, didzaxb 
gekeomcjctmo*, daB anf der Wefie ^zinnin* 
deat eui Nodeea (4j) vorgeseben is^ der einen m 
einerQefagnseb^hrciwf^gcfnm^ 
getpiuznte StOBd (40) betStigt 
12. Verwenduag dnes ttocbfin^mgfftrfebe* necb 
exnem oder n^inren der wbcrgeb^adra 
cbe an emer Brtniua^ftmaschiiie* iaabeaondera fat 
Knfdahreeiige, mm Antrieb emer oder raehrerer 
Noclcenve0enQ4 ( 26). 



^crzu 2 Sdte(n) TH^Piit^^ 
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